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CLAIMS 

What is claimed is: 

/fT A method for generating a set ojf clock signals in a system, the set of 
clock signals comprising a set of sampling cloak signals, the system comprising a set 
of subsystems, each of the subsystems comprising an analog section, each of the 
analog sections operating in accordance with a corresponding one of the sampling 
clock signals, the method comprising the operations of: 

(a) generating a phase error for e4ch of the sampling clock signals from a 
corresponding phase detector; 

(b) inputting each of the phase errors to a corresponding loop filter; 

(c) generating filtered phase errors^rom the corresponding loop filters; 

(d) inputting each of the filtered phase errors to a corresponding oscillator; 



(e) generating phase contj 



gnals from the corresponding oscillators; 



(f) inputting each of the ph^se (control signals to a corresponding phase 
selector; and 

(g) generating the sampling clo^k signals from the corresponding phase 
selectors. 

2. The method of claim 1 wierein the set of clock signals further 
comprises a receive clock signal and \ /herein each of the subsystems further 
comprises a digital section, the digital Sections operating in accordance with the 
receive clock signal. 

3. The method of claim 2 wherpin the receive clock signal is related to one 
of the sampling clock signals. 
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4. The method of claim 3 furthor comprising the operations of: 



(1) combining one of the phase 
produce a phase shift value; 

(2) inputting the phase shift v* 



control signals with a receive clock offset to 



ue to a receive clock phase selector; and 



(3) generating the receive clock signal from the receive clock phase 
selector. 



5. The method of claim 4 wherein 
phase steps and wherein operation ( 
phase step of the phase shift value at 



the phase shift value comprises a set of 
2^/ccWprises the operation of inputting one 
to the receive clock phase selector. 



6. The method of claim / 1 
comprises a transmit clock sign 
comprises a transmit section, the/ transmit 
the transmit clock signal. 



inputting a transmit clock offset 



tim* 



wherein the set of clock signals further 
of the subsystems further 
ctions operating in accordance with 



The method of claim 6 fur ;her comprising the operations of: 



to a transmit clock phase selector; and 



generating the transmit clock signal from the transmit clock phase selector. 



8. The method of claim 7 



sjgn 



vherein the transmit clock offset is equal to 



zero. 



and 



9. The method of claim 6 ^herein the transmit clock signal is related to 
20 one of the sampling clock signals. 

10. The method of claim 9 fi irther comprising the operations of: 



inputting one of the phase control signals to a transmit clock phase selector; 
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generating the transmit clock signal from the transmit clock phase selector. 



11. The method of claim 1 wherein 
corresponding slicer error and a correspond 
system. 



each of the phase detectors receives a 
ing tentative decision from a decoding 



12. The method of claim 11 wherein operation (a) comprises: 

(1) generating a pre-cursor phise error by multiplying the corresponding 
tentative decision by a delayed version of the corresponding slicer error; 



(2) generating a post-cursor p 
sheer error by a delayed vers 

(3) combining the pre-c 
corresponding phase 

13. The methoc 



ase error by multiplying the corresponding 
cjf the corresponding tentative decision; 

nd post-cursor phase errors to produce the 



performed via a lattice structure, the 
elements, two multipliers and an adde ; 



14. The method of claim 12 
combining the pre-cursor, post-curso|r 
control unit to produce the corre 




wherein operations (1), (2) and (3) are 
lattice structure comprising two delay 



wherein 



operation (3) includes the operation of 
phase errors and an offset input from a 
spondlng phase error. 



15. The method of claim 1 w 



(1) accumulating a number 
via a first filter, resulting in a 



(2) outputting the sum valu i 



erein operation (c) comprises: 



qf consecutive values of one of the phase errors 
sum value; 



from the first filter; 



(3) integrating the sum va^ue via a second filter to produce an integral 
value; and 



42 



( 



34253/JWE/PQI^OO 



(4) combining the sum value and the integral value to produce a filtered 
phase error. 

16. The method of claim 15 whdrein operation (3) includes the operation of 
scaling the integrated sum value by a scale factor to produce the integral value. 

5 17. The method of claim 15 wherein operation (c) further comprises, before 

operation (3), the operation of multiplying the sum value by a factor different than 1 
when the system is operating in a differ mt bandwidth mode. 

18. The method of claim 1 wherein operation (e) comprises the operation of 



U filtering recursively the filtered phase 
yllO control signals . 

19. The method of cla 
E3 operation of scaling, before filterin 
factor. 



5 - 




[rors to produce the corresponding phase 



ein operation (e) further comprises the 
ely, the filtered phase errors by a scale 



20. The method of claim 1 w herein operation (g) comprises the operations 



9 15 of: 



20 



(1) inputting a multi-phase 
the phase selectors; and 

(2) selecting at each of the 
phase input signal based on 
corresponding oscillator. 



nput signal from a clock generator to each of 

flhase selectors one of the phases of the multi- 
the phase control signal received from the 



ft 



A timing recovery system 
processing system, the set of clock 
signals, the processing system 
the processing subsystems comprisin 



comp rising 



for generating a set of clock signals in a 
signals comprising a set of sampling clock 
a set of processing subsystems, each of 
an analog section, each of the analog sections 
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operating in accordance with a corresponding one of the sampling clock signals, the 
timing recovery system comprising: 

(a) a set of phase detectors generating phase errors for the corresponding 
sampling clock signals; 



the corresponding phase detectors, the 
phase errors and generating filtered 



(b) a set of loop filters coupled tb 
loop filters receiving the corresponding 
phase errors; 

(c) a set of oscillators coupled to the corresponding loop filters, the 
oscillators receiving the filtered phjase errors and generating phase control 
signals; and 



(d) a set of phase selectors fcou; 
phase selectors receiving thqf php. 
sampling clock signals. 



led 



to the corresponding oscillators, the 
e control signals and generating the 



22. The timing recovery system of claim 21 wherein the set of clock signals 
further comprises a receive clock signal and wherein each of the processing 
subsystems further comprises a digital I section, the digital sections operating in 
accordance with the receive clock signal. / 

23. The timing recovery system of claim 22 wherein the receive clock 
signal is related to one of the sampling dlock signals. 

24. The timing recovery system of claim 23 further comprising a first 
adder and a receive clock phase select Dr, the first adder receiving one of the phase 
control signals and a receive clock of 'set and generating a phase shift value, the 
receive clock phase selector receiving the phase shift value and generating the 
receive clock signal. 
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25. The timing recovery systen 
comprises a set of phase steps and wheroin 
the phase shift value in the form of consecutive 



sigi lal 



26. The timing recovery system 
further comprises a transmit clock 
further comprises a transmit section, the 
with the transmit clock signal. 

27. The timing recovery system 
clock phase selector, the transmit clock 
offset and generating the transmit clock 



of claim 21 wherein the set of clock signals 
and wherein each of the subsystems 
transmit sections operating in accordance 



of claim 24 wherein the phase shift value 
the receive clock phase selector receives 
phase steps. 



of claim 26 further comprising a transmit 
phase selector receiving a transmit clock 
gnal. 



28. The timing recovery syste/nj |of claim 27 wherein the transmit clock 
offset is equal to zero. 

29. The timing recovery system of claim 26 wherein the transmit clock 



signal is related to one of the samplm 



lals. 



30. The timing recovery system qf claim 29 further comprising a transmit 
clock phase selector, the transmit cl 
control signals and generating the transmit clock signal. 



jpck pjhase selector receiving one of the phase 



31. The timing recovery system of claim 21 wherein each of the phase 
detectors receives a corresponding slice]: error and a corresponding tentative 
decision from a decoding system. 

32. The timing recovery system of claim 31 wherein each of the phase 
detectors comprises a lattice structure, the lattice structure comprising two delay 
elements, two multipliers and an adder, the lattice structure generating a pre- 
cursor phase error by multiplying the corresponding tentative decision by a delayed 
version of the corresponding sheer error and generating a post-cursor phase error by 
multiplying the corresponding slicer error by a delayed version of the corresponding 
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tentative decision and combining the pre-cursor and post-cursor phase errors to 
produce the corresponding phase error. 



33. The timing recovery syste 
phase detectors further receives an offse 
associated lattice structure combines t 
the offset input to produce the corre 



of claim 32 wherein at least one of the 
input from a control unit and wherein the 
e pre-cursor, post-cursor phase errors and 
sponding phase error. 



35. The timing recovery 
filters comprises a first filter for 
one of the phase errors to produ 



sum value to produce an integral 



and the integral value to produce a filtered phase error 




34. The timing recovery system of claim 21 wherein at least one of the loop 
filters comprises a first filter for accur lulating a number of consecutive values of 
one of the phase errors to produce a filtered phase error. 



36. The timing recovery 
includes a multiplier for scaling the 
produce the integral value. V 



of claim 21 wherein at least one of the loop 
ulating a number of consecutive values of 
value, a second filter for integrating the 



nd an adderfor combining the sum value 



sysiem of claim 35 wherein the second filter 
integrated sum value by a scale factor to 



37. The timing recovery syste: n of claim 35 wherein at least one of the loop 



filters further comprises a multiplier 



20 different than 1 when the system is ope rating in a different bandwidth mode 



syste cn 



38. The timing recovery 
comprises an infinite impulse response 
phase errors to produce the 



39. The timing recovery 
25 oscillators further comprises a multip 



for multiplying the sum value by a factor 



of claim 21 wherein each of the oscillators 
filter for filtering recursively the filtered 
corresponding phase control signals. 



system of claim 38 wherein at least one of the 
her for scaling the filtered phase errors by a 



46 



34253/JWE/PQ 

scale factor and outputting the scaled 
response filter 



file 



40. The timing recovery sy§te 
selectors receives a multi-phase inp 



A timing recovery sysde 



red phase errors to the associated impulse 



oLjektnfi'^Slwherein each of the phase 
ignal from a clock generator and selects one 
of the phases of the multi-phase input signal based on the phase control signal 
received from the corresponding oscillator. 




for generating a set of clock signals in a 
processing system, the set of cloci signals comprising a set of sampling clock 
signals, the processing system comprising a set of processing subsystems, each of 
10 the processing subsystems comprising an analog section, each of the analog sections 
operating in accordance with a corresponding one of the sampling clock signals, the 
timing recovery system comprising: 

(a) a set of phase detectors^enerating phase errors for the corresponding 
sampling clock signals; 

(b) a set of loop filters coubled to the corresponding phase detectors, the 
loop filters receiving the corresponding phase errors and generating filtered 
phase errors; 

(c) a set of digital-to-analog (D/A) converters coupled to the loop filters, 
the D/A converters receiving thq filtered phase errors and generating analog 

20 filtered phase errors; and 

(d) a set of oscillators coupldd to the corresponding D/A converters, the 
oscillators receiving the analog filtered phase errors and generating the 
sampling clock signals. 

42. The timing recovery system of claim 41 wherein the oscillators 
25 comprise varactor diodes. 
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